Background/Purpose: The Person-Centered Environment and Care Assessment Tool (PCECAT) was developed to measure quality care in longterm care facilities from the perspective of person-centered care. This study was conducted to evaluate psychometric properties of self-report and the Korean version of the PCECAT.
INTRODUCTION
The aged population in Korea has experienced rapid growth. Thus, a growing number of longterm care facilities (LTCs) are required. At present, the population of those aged 65 years and older comprises 14.3% of the total population, expected to increase to 42.5% by 2065 . 1 Approximately 80% of old adults suffer from chronic disease such as hypertension, diabetes, and dementia. Moreover, those aged 75 and older might have multiple chronic diseases (more than three). 2 Due to population aging and high prevalence of chronic diseases, the need for LTCs has been continuously growing in Korea. Due to population aging and the high prevalence of chronic disease, the number of long-term care hospitals (LTCHs) has been continuously growing from only 19 in 2000 to 1,549 in 2018. 3 In addition, the is a microlevel of care. 15 Using the Dementia Care Mapping (DCM), key areas of person-centredness can be measured properly. However, this tool only concerns dementia care and requires a minimum of a 2-day course to learn about the measurement. Additionally, the degree of individualized care in LTCs should be measured in various ways. However, these tools can only measure some aspects of PCC, such as personhood, autonomy, and meaningful communication. 16 The Person-Centered Environment and Care Assessment Tool (PCECAT) is a recently developed instrument that enables researchers and practitioners to gain more practical applications of the tool to aid in care-quality improvement. Developed by Burke and colleagues, 16 the PCECAT is a validated instrument designed to assess LTCs specifically. By reviewing existing measurements in accordance with standards for residential care in Australia, Burke et al. developed this tool to examine person-centerdness in a comprehensive and practically useful manner. The evaluation and feedback from the PCECAT can also be used to identify facilities that need improvement and help them mitigate barriers that hinder PCC.
PCECAT can access whether facilities are well advanced in implementing PCC in three domains: organizational culture, daily-care practice, and physical layout of facilities. 7 However, a few concerns have been identified when using this instrument. The first concern is about the length and structure of the instrument, consisting of 71 items, 16 subscales, and 3 domains, because some items in different subscales and domains overlap. Another concern is centered on the time needed for all measurements, as this tool prefers the interviewer-administered method, which requires interviewer training, which involves cost. Because the original PCECAT needs to obtain data from organizational one-on-one staff interviews and observation of service delivery, it is very time consuming, which threatens its usability and efficiency.
To ease these concerns, the aim of the present study was to develop a shorter and self-reporting version of the PCECAT in Korean. In this study, reliability and validity of the Korean version of the PCECAT were assessed to determine whether the Korean version of the PCECAT might be appropriate to assess personcenterdness in LTCs in Korea.
Purpose
The purpose of this study was to evaluate the reliability and validity of a Korean version of the PCECAT using data obtained from staff working at LTCs across districts in Korea.
METHODS
introduction of a long-term care insurance system in 2008 has brought a rapid increase in the number of nursing homes (NHs) in Korea from 1,303 in 2008 to 3,261 in 2017. 4 The LTCH and NH are two types of LTC in Korea. The LTCH aims to provide medical treatment for mostly elderly people with chronic illness as well as following surgery and rehabilitation following trauma. The LTCH is a hospital-level institution with at least 30 beds that employs physicians and provides various medical services including medical treatment, examinations, hemodialysis and ect. 5 In contrast to LTCHs, NHs provide care for the convalescence of elders; however, the two facilities have some degree of similarity in providing care and answering the medical needs of elderly residents.
Such rapid growth in the number of LTCs is accompanied by questions about quality of care. A recent report conveyed concern for wide gaps in quality of care among facilities. 5 To improve quality care, developing the ability of care staff to provide person-centered care (PCC) and an environment based on person-centredness are highly recommended. The PCC concept has been described as a power shift to the patient as a person, articulating that individuals should be at the center of care delivery; not their illness or disability. The principles of PCC include valuing subjectivity, respecting personhood, and acknowledging the importance of active involvement of the person in their care planning. 6 In addition to PCC, a personcentered environment (PCE) has a crucial role that encompasses the physical layout of facilities and organizational dimensions such as the organizational culture, staffing, and leadership to implement PCC in practice. 7 In Korea, PCC and PCE are at the early stages of research and are not yet well disseminated or incorporated into practice. 8 T h e c o n c e p t b e h i n d P C C i s c o m p l e x a n d multidimensional. It relates to subjective experiences of care staff, how they conceive care, and the physical environment of their facilities. Several instruments can measure aspects of PCC from various settings and populations. The Person-Centered Climate Questionnaire 9,10 and Person-Centered Inpatient Scare 11 that target care staff and care recipients, respectfully, were developed for the hospital setting. The Client-Centered Care Questionnaire is another PCC measurement tool for caregivers and recipients in the home-care setting. Other tools designed for LTCs include dementia care mapping, 12 a measure of Person Directed Care, 13 and the Person-Centered Care Assessment Tool (PCAT).
14 Some limitations and weaknesses of these instruments have been identified. Consisting of 13 items, the PCAT evaluates PCC at the macrolevel. Hence, it is not applicable when the study purpose is to modify staff-resident interactions, which extent of person-centerdness in three dimensions: organizational support, individual care, and environmental accessibility. Using a 5-point Likerttype scale (1 to 5), total scores range from 13 to 65, with higher scores meaning facilities' better PCC.
Translation
The translation of PCECAT proceeded so the tool reflects Korean culture. First, two professors of nursing who are bilingual in Korean and English translated the PCECAT. Second, the two translations were collated and consensus reached by discussion between the two translators and a third person (a nurse working in a LTCH). This consensus version was then translated back into English by a qualified translator. Finally, a group of experts (two bilingual nursing professors and one nurse working in a LTCH) reviewed the original, translated, and back-translated versions. Compared to the original PCECAT, some discrepancies emerged; however, these discrepancies were trivial. Thus, the final version was accepted by consensus.
Subject and Procedure
A convenience sampling was performed in LTCs located in five districts in Korea. Data accrued from February 20 to March 10. To reflect variations in organizational environment and care-practice type, 48 LTCs were invited; however, five of them declined. We collected data from 520 samples. After excluding incomplete responses, the final sample consisted of 511 health care staff working in 43 facilities. All
PCECAT
The 71-item PCECAT measures the following three dimensions of person-centerdness of facilities: organizational culture (domain 1, 7 concepts/ subscales and 28 items), care and activities, including interpersonal relationships and interactions (domain 2, 4 concepts/subscales and 16 items), and physical layout and design (domain 3, 5 concepts/subscales and 27 items) ( Table 1) . A 4-point Likert-type scale ranging from 0 (not at all) to 3 (all the time) was used to score each item, with higher scores indicating better person-centerdness of facilities. The original PCECAT was also developed by a Delphi panel of senior nurses and managers. Its reliability and validity were assessed using staff members working in 131 LTCs across Australia and New Zealand. Using correlation analysis with the standard tool, its convergent validity was acceptable (r=0.46, p=0.005). The intraclass correlation coefficient of the original PCECAT was 0.95.
PCAT
To assess concurrent validity, we used the Korean version of PCC-Assessment Tool (PCAT). The original PCAT was designed to measure perceived person-centerdness among staff working in LTCs. 14 Recently, the PCAT was translated into Korean. The reliability and validity of the Korean version of the PCAT were evaluated, showing satisfactory results by psychometric estimate. 17 The PCAT has 13 items asking staff for self-report ratings on the 19, 20 In the third and fourth steps, we used Pearson's correlation coefficient to confirm convergent validity among concepts of the Korean version of the PCECAT-K and concurrent validity between scores on the PCECAT and PCAT. Each subscale and total score of the two instruments were analyzed. When correlation scores between instruments and subscales were high, concurrent validity of the PCECAT was considered good.
RESULTS

Demographics of Study Participants
Data accrued from 511 healthcare staff from 43 LTCs for the psychometric evaluation of the PCECAT (Table 2 ). The size of LTCs varied from 10-bed nursing homes to 500-bed LTCHs. Nursing aides (NAs) had the highest proportion (36.6%) of study participants, followed by registered nurses (RN) (30.9%) and care workers (13.3%). The mean total work experience (time) of study samples was 81.32 months. The mean work experience of study participants was 35.48 months.
Internal Analysis
To investigate items under consideration regarding their correlations with the remaining items, total item correlation analysis was conducted. In this study, four items (item #24, 25, 26, 27 in domain 3) had correlation scores of less than 0.3. Therefore, these four items were excluded from the Korean version of the PCECAT.
Construct Validity-EFA
Initially, 11 factors were extracted after analyzing 67 items on the PCECAT-K. Finally, 36 items remained after removing items that loaded less than 0.40 or cross loaded greater than 0.32 in multiple factors (Table 3) . Regarding the reliability of the subscale of the PCECAT, Cronbach's alpha was used to ensure internal consistency. Construct validity was evaluated using factor analysis of the final 36-item questionnaire. Seven factors were extracted from the PCECAT-K, including three factors from domain 1, one factor from domain 2, and three factors from domain 3. As shown in Table 3 , these seven factors explained 67.8% of the total variance.
Concurrent Validity
The total score of the PCECAT-K showed highly positive correlations with the remaining seven factors, with correlation coefficients ranging from 0.541 to 0.854. Significantly positive correlations emerged among factors, with correlation coefficients ranging staff working at LTCs were considered eligible and given a set of questionnaires. Written consent was obtained from each participant after informing them of the implications of this study and advising them that they could decline to participate in this study at any time they chose. This study was approved by the Institutional Review Board (IRB) and Ethics Committee of our institution (IRB No: MNUIRB-2018309-SB-003-01).
Data Analysis
Data were analyzed using SPSS version 24.0. Descriptive statistics were used to summarize features of hospitals and demographic characteristics of individual participants. Four steps were involved in the evaluation of psychometric properties of the Korean version of the PCECAT. For item reduction, we first examined total item correlation to eliminate underfitting items using the limit of 0.30. 18 Unreliable items with lower total-item correlation were discarded. Second, construct validity was examined by performing exploratory factor analysis (EFA). Direct oblimin rotation was conducted with principal axis factoring so oblimin rotation method could from 0.182 to 0.698 (Table 4) . To evaluate the concurrent validity of the PCECAT, correlation analysis of the PCECAT with subscales of the PCAT was conducted (Table 5 ). Pearson's correlation coefficient value indicated strong and statistically significant correlations between the PCECAT and the total score on the PCAT (r=0.677, p <0.001). Relationships of reduce some items that were redundant. Because the PCECAT-K aimed to produce comprehensive and concise measurements, item reduction was conducted. Moreover, the original PCECAT takes 6 to 8 hours to complete, which may discourage researchers and practitioners from using it. Developing the 36-item, PCECAT-K retained high applicability while keeping many concepts of PCC from the original PCECAT.
Although the original PCECAT suggested 16 components for its subscales, the present 7-factor model fits the data well while keeping the three domains of the original PCECAT. Some components of the original PCECAT were merged. However, items of each factor belonged to the same domain as the original tool. Each subscale had two to eight items with good reliability (Cronbachs' alpha: 0.776 to 0.925), indicating that the PCECAT-K was in agreement with the original PCECAT for Korean samples. Factor analysis resulted in seven components explaining 67.8% of the total variance, suggesting this tool could sufficiently reflect the person-centerdness of the staff and environment of LTCs in Korea.
After initial total-item correlation analysis, substantial underfitting was found for four items. These items all belonged to the subscale of noise in domain 3 (physical layout and design). Interestingly, these were reverse-scored items in the original PCECAT. Thus, misunderstanding respondents may have caused such underfitting. In addition, these items were placed at the very end of the survey. Thus, respondents might not have expected them or recognized them. Although cautions were written on the survey paper, awareness might not have been well achieved. Nevertheless, noise is an important element in a person-centered environment. It affects the well-being 
DISCUSSION
The Korean version of the PCECAT was considered suitable as a psychometrically robust alternative to measure person-centerdness in LTCs. This was the first attempt to validate the PCECAT for use as a self-reporting measure. It was validated by enrolling people working in LTCs in South Korea. Results of this study supported the psychometric properties of the PCECAT-K when data accrued from diverse or heterogeneous LTCs. In addition capacity to assess person-centerdness, practical feedback was essential for immediate adaptation and enhancement of practice. 21 The PCECAT was developed to evaluate quality care from the person-centered perspective. It provides feedback for areas with deficits or strengths. It also enables service providers to enhance and maintain their health care services. Using this tool, the extent of PCC and PCE in LTCs can be explored to offer the best and applicable feedback, leading to enhanced patient and staff outcomes.
No cross-loading items appeared in the EFA of the PCECAT-K, as these items were excluded through an item-reduction process. Thus, better psychometric properties than the original PCECAT were obtained. With a high Cronbachs' alpha value (0.970) and relatively large number of items in the full-length version, the original PCECAT posed a risk of overdetermination, 22 meaning it was possible to of long-term care residents. 23 Thus, further tests and measurements with modification of the item-rating method are needed.
Three subscales were not included in the 36-item PCECAT-K: regular consultation, staff's effort, and homely atmosphere. Looking at items of the fulllength PCECAT, there were some degrees of overlapping for some items under the subscale of homely atmosphere and the remaining items. For example, words of "meaningful personal things" and "past memory" constructing these items appeared a few times throughout the instrument.
Unlike the subscale explained above, inconsistencies concerning regular consultation and staff's effort can be explained through systemic differences of LTCs in Australia and Korea. For example, due to the lack of staffing, it is very hard to expect regular consultations at health care settings in Korea. 24 Additionally, most physicians have the authority to create care plans and families prefer to have consultations with them. However, only a few physicians cover numerous patients in LTCs. Conditions are even worse in nursing homes, as they have visiting physicians. The reason for the absence of the concept "staff efforts" can be found under recognition of individual staff members regarding their roles in PCC. The definition or the importance of PCC has not been well recognized yet. Thus, people do not recognized or consider the value of PCC. 25 Future study is needed to identify possible reasons for differences in factor structure to provide better understanding of PCC in LTCs in Korea.
The seven-factor model showed good psychometric performance. After examining construct validity, all factors showed positive convergent patterns. Correlation scores between factors ranged from low to moderate, demonstrating independence of each factor and multidimensional aspects of person-centerdness. In addition, the PCECAT-K was also found to have good concurrent validity when using the PCAT as a reference, with the correlationcoefficient score (both total and subscale scores) ranging from 0.401 to 0.677. The PCAT is a tool to evaluate person-centerdness of facilities at the macro level, 15 indicating theoretical and statistical relationships between these two measurements.
Limitation
First, data collected in this study were self-reported. No external observation was used for validation. Comparing the variability of responses obtained for each item between self-report and a thirdperson-report version is needed in the future. The self-report PCECAT requires further examination to determine whether staff is underreporting or overreporting the LTC's person-centerdness. Second, data accrued from various samples from different-sized hospitals and different work groups ranging from care workers to managers of LTCs. In addition, this study used a nonrandom conveniencesampling method, which might limit generalizability. Last, the original PCECAT was developed in Australia. The translated version may not perfectly incorporate the subtle nuances of expression, due to cultural and language differences. Although the academic background and qualifications of our translators were excellent, no systemic method was used to evaluate their ability to translate.
CONCLUSION
In this study, psychometric evaluation demonstrates that the Korean self-report version of the PCECAT is a valid and reliable instrument to examine the person-centerdness of LTCs. The PCECAT can be used to assess quality care and efforts of cultural or environmental modification by obtaining practical feedback for diverse areas that fall behind standard care. The tool could effectively support health care practitioners to improve quality care by providing strengths and deficits of facilities from the perspective of PCC. However, further psychometric evaluation of the tool is required.
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